Five instances of association between distinctive stromatolites and blue-green algal nannofossils are recorded from a 100-m sequence of carbonate rocks about 1.6 X 109 years old, along the south side of Paradise Creek, northwestern Queensland, Australia. No eukaryotes were identified in any of these systematically limited assemblages, although they are known from rocks as old as 1.3 X 109 years in eastern California. Thus, eukaryotes may not have appeared until after 1.6 X 109 years ago (but before 1.3 X 109 years ago). The associations observed would also be consistent with (but do not prove) a biotic influence on stromatolite morphology. As is usual among prePaleozoic forms described, the morphology of the nannofossils is very similar to living forms, displaying marked evolutionary conservatism. found that these rocks are bracketed between two radiometrically dated granitic events, implying an age of roughly 1.6 X 109 years (1.6 aeons). Robertson recognized three "suites" of distinctive stromatolites in the Paradise Creek sequence-Alpha, Beta, and Gamma, in descending order. Associations of microorganisms in those suites with four other types of stromatolites besides Eucapsiphora are described below. The indigenous nature of these nannofossils is assured by their relations to rock fabric and stromatolitic structure as observed in thin section. As we were not successful in isolating any of these microorganisms by maceration procedures, and as they are too scarce to be found handily in random sections under a scanning electron microscope, our studies are limited to light microscopy. Despite exhaustive search of 88 thin sections, moreover, the material is too poor and scanty to warrant new taxonomic names. The interest of this material, then, is less intrinsic than in the associations observed and its possible implications for the time of origin of eukaryotic cells.
A vexing problem in biogeology has been the establishment of clear associations between the domal and columnar biogenic sedimentary structures known as stromatolites and the mainly prokaryotic communities whose record through time they almost surely represent. Analogous structures in existing shallow tropical and subtropical seas and peripheral supratidal habitats are formed primarily by the sediment-binding and calcium carbonate-precipitating activities of successive mats of blue-green algae and, to a lesser extent, bacteria. A similar mode of origin is inferred for the past. Still (Fig. 1g) , a second-order replacement with width greater than the simple hematitic filaments. No specialized intercalary or terminal cells were observed, but the size and general morphology of these filaments strongly suggests affinities to modern blue-green algae (Cyanophyta) of the Order Nostocales. The generally poor preservation and lack of differentiated cells prevents assignment to a definite family, but similar nonbranching filaments and quadrate cells are well known among the Oscillatoriaceae (5) .
The oldest oscillatoriacean algae so far unequivocally recognized are from the roughly 0.8-0.9 aeon-old Bitter Springs microflora of central Australia (6), although probable oscillatoriaceans are present in the 1.9 4-aeon-old Gunflint Iron Formation of southern Ontario (7, 8) . Well-preserved filamentous cyanophytes of intermediate age from the 1.3 + aeon-old Beck Spring Dolomite of California (9) , and the common filament type of the Gunflint Iron Formation belong to the Family Nostocaceae-possessing probable heterocysts § Location of individual fossils is given by reference to the C-number of individual thin sections, followed by distance in mm along the X and Y coordinates from the nearest left-hand corner of the cover slip or a reference X near that position, when the label is at the right and the microscope faces toward the observer.
and akinetes, as well as showing no false-branching or tapering (9, 10) .
The orientation of the filaments parallel to the growthlaminations within the stromatolites, and the striking analogy with modern cyanophycean algae which trap, bind, and precipitate calcium carbonate, supports a formative role in the building of the associated stromatolites.
Stromatolites and associated algae from base of Alpha Suite or top of Beta Suite (Fig. 2) 7-10 m beneath the level of aff. Conophyton, irregular columnar bioherms about 0.5-2.5 m high and up to 8 m in diameter cap and encrust pinnacles of pre-existing carbonate rocks (Fig. 2a) . These erect digitate-branching, in part laterally linked, silicified columnar stromatolites (Cloud's locality 3 of 20 July 1965) were found by Licari, Cloud, and Smith (3) to contain rare and mostly poorly preserved cubic packets of unicells, morphologically identical to modern chroococcacean cyanophytes, in siliceous blebs around the exterior of the columns (Figs. 25-c Proc. Nat. Acad. Sci. USA 69 (1972) (11) . Marine species of the genus Anacystis may form mucilagenous mats that trap and bind CaCO3 (12) or form coatings on grains and particles (11, 13) (6) consists of appressed noncubic colonial masses of cells having a mean diameter of 5.5 pm.
Stromatolites and associated algae from Gamma Suite (Fig. 5) The lowest stratigraphic level sampled is within mediumsized silicified hemispheroidal collenias (Fig. 5a ) of Cloud's locality 7 of 20 July 1965, representing the Gamma Suite of Robertson. Although the crenulated, black siliceous laminations within these stromatolites appeared of favorable lithology for preservation of nannofossils, study under oilimmersion of 30 thin sections produced only a few short filament fragments, or chains of coccoid cells, generally lacking in detail. The best preserved fragment (Fig. 5b) comparison, their general morphology and size is most consistent with the filamentous blue-green algae.
In addition to the "filaments," isolated unicells (Fig. 5c ) 10-12 jAm in diameter, as well as smaller reticulate-surfaced unicells, are occasionally seen. These few specimens cannot be classified with any confidence at this time, although they most probably are blue-green algae. The direction of growth of the stromatolitic columns, and the convexity of the laminae in them, however, is simply away from the surface of initial attachment-upward where it is horizontal, outward where it is vertical, and downward under overhangs. Although in most instances the orientation will be convex upwards, discretion must be applied in using stromatolitic growth forms and laminations as indications of the vertical in deformed rocks.
